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Commissioner for Patents 
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Washington, D.C. 20231-1450 
Sir: 

Pursuant to the Notice of non-Compliant Appeal Brief mailed 01/05/2007, we 
append this Revised Appeal Brief: 

Real Party in Interest 

The real party in interest is Mashchinenfabrik Kemper GmbH & Co. KG 
(hereinafter Kemper) having its principal place of business in Breul, 48703 Stadtlohn, 
Germany. Kemper became the real party in interest by an assignment dated 15 
November 2000 and recorded with the Patent Office on 30 November 2000, Reel 
011358 Frame 0264. 

Related appeals and interferences 

The Board is directed to a previous appeal in the present case (Appeal 2005- 
0352) appealing the Examiner's final rejection of claims 1 -7, 20 and 21 . The 
Examiner's rejection of claims 1-4, 20 and 21 under 35 USC 102 was reversed. The 
Examiner's rejection of claims 5-7 was not argued by Applicant and was therefore 
sustained by the Board. 



Applicant: 
Examiner: 
Serial No.: 
Filed: 
For: 



Status of claims 



Claims 1-13, 15 and 17-24 are currently pending in the above-identified 
application. Claims 1-7 and 20-24 stand finally rejected by the Examiner. Claims 8- 
13, 15 and 17-19 stand allowed by the Examiner. A correct copy of the claims is 
found in the attached appendix. Claims 1-7 and 20-24 are appealed. 

Status of Amendments 

There are no outstanding amendments. 

Summary of claimed subject matter 

Claims 1, 2 and 20 appealed herein are generally the same, differing in some 
details. Where the summary below pertains only to one claim or another, those 
claims specifically identified. The bulk of the description below applies to all three 
claims. 

A feeding and picking device (10) is provided. See Figs 1 and 2 for top and 
side views and page 6, lines 9-15 for a summary description. 

A. The feeding and picking device includes a rotating feeding element 
(either 14 or 16): 

Two of these elements are illustrated: an upper element 14 and a lower 
element 16. See Figs. 1 and 2. 

The feeding element 14 (or 16) further includes a rotating body 48 (or 
50) from which fingers 44 (or 46) extend. See page 6 lines 29-30 and page 6 line 34 
to page 7, line 1 . 

The feeding element rotates in a circle about a vertical axis of rotation. 
See page 6, lines 24-25. 

The feeding element grasps and directs the plant stalks to a picking 
device. See page 6, lines 16-17. 

The feeding element transports the plant through the effective length of 
the picking device (claims 1 and 20). See page 2, lines 12-14; page 8, lines 25-27. 

'The feeding element also supports the plant while it is processed by 
the picking device (claim 2). See page 2, 17-18 and 27-29. 

B. The feeding and picking device (10) also includes a picking device (18, 
20, 24, 26) that separates usable parts of the plant from the plant stalk. See page 

The picking device (18, 20, 24, 26) has an inlet located in front of the 
vertical axis of the feeding element. See page 3, lines 29-31 . See also page 9, lines 
8-10. 

The picking device separates useable parts of the plant from the plant 
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stalks. See page, 8, lines 20-24 and Fig. 6. 

In operation, the fingers (44 or 46) of the feeding element engage the plant 
stalks and direct the stalks toward the inlet of the picking device (18,20,24,26). The 
stalks are directed into the snapping channel (26) defined by the snapping bar (24). 
Once in the channel (26), two rotating snapping (or "stalk") rolls (18,20) grab the 
plant stalk therebetween and pull it downward. Ears of corn are too large to be pulled 
down through the snapping channel (26) and are separated from the stalk. A 
rotating four-arm chopping knife 28 chops the plant stalk into pieces after it has been 
pulled through the stalk rolls. 

An Embodiment of the Invention: 




Grounds for rejection 

The grounds are: 

1 . Whether Wiegert [WO 99/03323] teaches "the fact that the feeding element 
can be substituted by any other known devices" as argued by the Examiner? Claims 
1-7 and 20-24 are grouped together for this ground of rejection. 

2. Whether Wiegert, Thompson [US 2,777,267] and Pottinger [GB 2012154] 
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references, alone or together, teach a "body" with "outwardly extending fingers" that 
rotates in a "circle about a vertical axis" to "grasp" plant stalks and direct them to a 
"picking device" that "separates useable parts from plant stalks". Claims 1-7 and 20- 
24 are grouped together for this ground of rejection. 

3. Whether Wiegert, Thompson, or Pottinger, alone or together, teach a 
"feeding element" that "transports the plant throughout the effective length of the 
picking device". Claims .1 ,3-7, 20-22, and 24. are grouped together for this ground 
of rejection. 

4. Whether Wiegert, Thompson, or Pottinger, alone or together, teach a 
"feeding element" that "supports the plant stalk while it is being processed by the 
picking device." Claims 2, and 23 are grouped together for this ground of rejection. 

5. Whether Wiegert, Thompson or Pottinger, alone or together, teach a picking 
device with "an inlet ... located in front of the vertical axis off he feeding element." 

Argument 

Previous Appeal and Background 

To properly frame this appeal, a brief review of the previous Appeal ( Ex parte 
Wolters et aL Decision 2005-0352, 02-11-2005) is appropriate. 

The Board reversed the Examiner's rejection of claims 1-4 and 20-21 under 
35 USC 102 based on the same Wiegert reference [WO 99/03323], saying: 

[CJhopping unit 21 of Wiegert does not grasp plant stalks and 
direct the plant stalks to a picking device. Likewise the feed 
chains 18, 19 of Wiegert do not grasp plant stalks and direct the 
plant stalks to a picking device. (Emphasis in the original.) 

See Wolters , page 4. 

The Board sustained the Examiner's rejection of claims 5-7 under 35 USC 
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103 based on Wiegert in view of the same Thompson [US 2,777,267] and Pottinger 
[GB 2012154A] references, saying: 

The appellants have not specifically contested this rejection in 
the brief apart from these claims dependency from claim 1 . . . . 
Accordingly, we summarily sustain the rejection of claims 5-7 
under 35 U.S.C. § 103. (Emphasis added) 

See Wolters , page 5. 

In subsequent prosecution (and perhaps sensing partial approval by the 
Board) the Examiner expanded his Section 103 rejection of claims 5-7 to an identical 
Section 1 03 final rejection of claims 1 -7 and 20,21 as well as new claims 22-24), 
finally rejecting them on 06/20/2006. 

It is from this final Office Action (06/20/2006) which was based upon the 
identical references considered in the original BPAI decision that we hereby appeal. 

In the final Office Action the Examiner finally rejected pending claims 1-7, and 
20-24, under 35 USC 103, as being unpatentable over Wiegert in view of Thompson 
and Pottinger. 

Regarding independent claims 1, 2 and 20, The examiner's position is that 
Wiegert discloses a feeding and picking device for a standing crop wherein the 
feeding device comprises a rotating feeding element (fig. 4, item 20) that allegedly 
(1) rotates about a vertical axis in a circle and comprises (2) a body with outwardly- 
extending fingers) (Final Office Action, page 3). 

The examiner stated that Wiegert did not "show or list the claimed alternative 
feeding device which grasps plant stalks as claimed", but that Wiegert discloses "the 
fact that the feeding element can be substituted by any other known device" 
(emphasis added) citing the US equivalent of Wiegert -- US 6412259 -- at col. 2, 
lines 32-33 to support this substitution. 

The Examiner stated (Final Office Action, page 4) that Thompson discloses 

such "known devices" for conveying stalks in Figs. 1-2, [i.e. axle 32 and fingers 37] 

as does Pottinger in Figs. 2 and 4 [i.e. wheels 1,2 and tines 10]. See also Pottinger, 
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page 3, lines 114-115 and Fig. 1 . 

The Examiner stated (Final Office Action page 5) that it would be obvious to 
"provide the feeding device of Wiegert [i.e. item 20] with the alternative feeding 
device taught by Pottinger and/or Thompson, in order to improve the lifting actions 
and support on stalks which may have been leaned forwardly by the agricultural 
harvester." 

The Examiner provided no citation for this alleged teaching. 



Wiegert, Fig. 4: 
(top view) 
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First ground for rejection: 

There is no teaching to combine the Thompson and Pottinger references with 
the Wiegert reference. 

First, the Examiner said "the [Wiegert] feeding element can be substituted 
by any other known device". He says this is found on page 4, second paragraph of 
Wiegert. However, the translated language in Wiegert's US equivalent at col. 2, 
lines 34, 38 says "[t]he chopper shown has rotating blades 22; however it may also 
have any different combination." The language is the same in the German Wiegert 
WO 99/03323 reference. 

Wiegert's "chopper" with "blades 22" is not the Examiner's "feeding element" 
however. The Examiner, calls Wiegert's catches 20 a "feeding element" instead. It 
is therefore moot what Wiegert teaches as alternatives to chopper with blades 22. 

Second, the Examiner summarily states that "[i]t would have been obvious ... 
to provide the feeding device of Wiegert with the alternative taught by either 
Pottinger or Thompson, in order to improve the lifting actions and support on stalks 
which may have been leaned forwardly by the agricultural harvester. 

The Examiner identifies no support for this statement. None of the references 
speak of the risk of an agricultural harvester pushing down crop. It is impermissible 
hindsight based upon the Applicant's own teachings. 

Second ground for rejection: 

Neither Wiegert's catches (ref. 20) nor the gathering chains 18, 19 on which 
the catches are mounted constitute a rotating feeding element that is "rotated in a 
circle about a vertical axis" and comprises a body with outwardly extending 
fingers" as alleged by the Examiner. Instead, the links in the chain and the catches 
extending therefrom follow a straight line path over their entire working distance with 
the tip of each catch extending a very slight distance into the stripper plate gap to 
support the corn stalk from either side. This is a standard gathering chain 
arrangement known and used on almost all row units. The catches 20 and the links 
of the gathering chains briefly follow a curved path merely to recirculate back to the 
front of the row unit. They travel a perfectly straight path where they engage the 
plant above the Wiegert stalk rolls 



7 



Third ground for rejection: 

Neither Wiegert, Thompson nor Pottinger teach a "feeding element" that 
"transports] the plant throughout the effective length of the picking device", 
wherein the "picking device ... separates the useable parts from the plant stalk". 

While Wiegert's catches 20 contact the plant stalks throughout the effective 
length of Wiegert's stalk rolls, they do not "rotate" in a "circle" about an "axis" during 
that transport. Instead, they follow a straight line path down opposite sides of the 
gap between the Wiegert stalk rolls (Wiegert's picking device). 



Thompson, Fig. 2:: 
(side view) 




Thompson (see the figure above) has two generally vertical shafts 32 from 
which fingers 37 extend, that are disposed completely in front of two generally 
vertical shredder cylinders 23. The cylinders are not a "picking device" since the 
Thompson system is used to shred cotton plant stalks after the cotton crop has 
already been picked and separated. See Thompson, col. 1, lines 15-20. Assuming, 
arguendo, the cylinders 23 are a "picking device", nonetheless, the shafts 32 and 
fingers 37 do not support the plant stalk "throughout the effective length" of the 
shredder cylinders 23. 
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Pottinger, Figs. 2 and 4 (top views): 




Pottinger teaches an apparatus for picking up, cutting off and conveying 
stalked plants to the infeed of a harvesting machine such as a maize chopper (not 
shown). See the Pottinger Abstract. 

Pottinger has two pickup wheels 1 ,2 with tines 10 that contact the plant as it 
moves across cutters 30, 30'. Any "picking device which separates useable parts 
from plant stalks" (claims 1 , 2, 20) are not disclosed in Pottinger. If they did exist, 
however, they would be located well to the rear of Pottinger pickup wheels 1,2 and 
tines 10, i.e. behind pickup drums 37,37' (Fig. 4), conveyor belt 38 (Fig. 10) or 
conveyor screw 39 (Fig. 1 ). 

Fourth ground for rejection: 

Neither Wiegert, Thompson nor Pottinger disclose a "feeding element" 
supporting] the plant stalk while it is being processed by the picking device ". 

As mentioned in the foregoing section, Wiegert's catches 20 cannot be the claimed 
feeding element since they do not "rotate" is a "circle" about an "axis". Thompson 
and Pottinger shown no "picking device" at all. Thompson's axles 32 plus fingers 37 
and Pottinger's wheels 1 ,2 plus tines 1 0 are ahead of any device in the plant flow 
path that might conceivably be a "picking device" that "separates useable parts 
from plant stalks" and thus do not teach the claimed "support". 

Fifth ground for rejection: 

Finally, neither Wiegert, Thompson or Pottinger disclose a "picking device ... 
with an inlet ... located in front of the vertical axis of the feeding element". 

In Wiegert, the inlet of the two feed rolls is behind the vertical axis of catch 20. 
Alternatively, since catch 20 does not rotate in the feeding element's claimed 
"circle", catch 20 has no vertical "axis" of rotation at all that a Wiegert inlet could be 
located in relation to. 

Since Thompson has no "picking device which separates useable parts 
from plant stalks", Thomson has no picking device "inlet" that a Thompson "axis" 
could be located in relation to. 

Since Pottinger has no "picking device which separates useable parts 
from plant stalks" Pottinger has no picking device "inlet" that a Pottinger "axis" 
could be located in relation to. 
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Conclusion: 

At least for the above reasons, we ask that the final rejection of 06/20/2006 be 
reversed.. 



Stephen M. Patton 
Reg. No. 36,235 
Deere & Company 
Patent Department 
John Deere Road 
Moline, IL 61265 
(309) 765-5543 



Respectfully, 

/Stephen Michael Patton #36235/ 
Attorney for Applicants 
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Claims appendix 



Claim 1 . A feeding and picking device for feeding and picking a standing 
agricultural crop wherein individual plants in the crop are provided with plant stalks, 
the feeding and picking device comprising a picking device and a rotating feeding 
element that is rotated in a circle about a vertical axis and comprises a body with 
outwardly extending fingers, the rotating feeding element grasps plant stalks and 
directs the plant stalks to the picking device which separates useable parts from 
plant stalks, the picking device having an effective length, wherein rotating feeding 
element is designed to transport the plant throughout the effective length of the 
picking device and further wherein the picking device is provided with an inlet, the 
inlet being located in front of the vertical axis of the feeding element. 

Claim 2. A feeding and picking device for feeding and picking a standing 
agricultural crop wherein individual plants in the crop are provided with plant stalks, 
the feeding and picking device comprising a picking device and a rotating feeding 
element that is rotated in a circle about a vertical axis and comprises a body with 
outwardly extending fingers, the rotating feeding element grasps plant stalks and 
directs the plant stalks to the picking device which separates useable parts from 
plant stalks, wherein the feeding element is designed to support the plant stalk while 
it is being processed by the picking device, and further wherein the picking device is 
provided with an inlet, the inlet being located in front of the vertical axis of the 
feeding element. 

Claim 3. A feeding and picking device as defined by claim 1 wherein the 
picking device is provided with a snapping channel, the feeding element covers the 
snapping channel. 

Claim 4. A feeding and picking device as defined by claim 3 wherein gaps 
are formed between the outwardly extending fingers, plant stalks are captured in the 
gaps, the gaps are sufficiently deep to ensure that they pass over the snapping 
channel of the picking device. 

12 



Claim 5. A feeding and picking device as defined by claim 4 wherein the 
feeding and picking device is provided with two rotating feeding elements, an upper 
feeding element and a lower feeding element, the upper feeding element has a 
direction of rotation, the upper feeding element is provided with outwardly extending 
fingers that are curved away from the direction of rotation. 

Claim 6. A feeding and picking device as defined by claim 5 wherein the 
lower feeding element is located beneath the upper feeding element. 

Claim 7. A feeding and picking device as defined by claim 6 wherein the 
lower feeding element has a direction of rotation that is identical to the direction of 
rotation of the upper feeding element. 

Claim 8. A feeding and picking device for feeding and picking a standing 

agricultural crop wherein individual plants in the crop are provided with plant stalks, 

the feeding and picking device comprising a rotating feeding element that is rotated 

in a circle about a vertical axis and comprises a body with outwardly extending 

fingers, the rotating feeding element grasps plant stalks and directs the plant stalks 

to a picking device which separates useable parts from plant stalks, the picking 

device having an effective length, wherein the rotating feeding element is designed 

to transport the plant throughout the effective length of the picking device, wherein 

the picking device is provided with a snapping channel, the feeding element covers 

the snapping channel, wherein gaps are formed between the outwardly extending 

fingers, plant stalks are captured in the gaps, the gaps are sufficiently deep to 

ensure that they pass over the snapping channel of the picking device, wherein the 

feeding and picking device is provided with two rotating feeding elements, an upper 

feeding element and a lower feeding element, the upper feeding element has a 

direction of rotation, the upper feeding element is provided with outwardly extending 

fingers that are curved away from the direction of rotation, wherein the lower feeding 

element is located beneath the upper feeding element, wherein the lower feeding 

element has a direction of rotation that is identical to the direction of rotation of the 

upper feeding element, and wherein the lower feeding element is provided with 

outwardly extending fingers that are curved towards the direction of rotation. 

13 



Claim 9. A feeding and picking device as defined by claim 8 wherein the 
picking device is mounted on the side of the feeding element. 

Claim 10. A feeding and picking device as defined by claim 9 wherein the 
picking device is provided with an inlet, the inlet being located in front of the vertical 
axis of the feeding element. 

Claim 11. A feeding and picking device as defined by claim 1 0 wherein the 
lower feeding element has a lower element diameter and the upper feeding element 
has an upper element diameter, the lower element diameter is smaller than the 
upper element diameter. 

Claim 12. A feeding and picking device as defined by claim 10 wherein the 
lower feeding element has a lower element diameter and the upper feeding element 
has an upper element diameter, the lower element diameter is equal to the upper 
element diameter. 

Claim 13. A feeding and picking device as defined by claim 10 wherein the 
lower feeding element is provided with a lower vertical axis and the upper feeding 
element is provided with an upper vertical axis, the lower vertical axis and the upper 
vertical axis are coaxial. 

Claim 14. (Canceled). 

Claim 15. A feeding and picking device as defined by claim 10 wherein the 
upper feeding element has the same number of fingers as the lower feeding 
element. 

Claim 16. (Canceled). 

Claim 17. A feeding and picking device as defined by claim 10 wherein the 

picking device further comprises a snapping bar and at least one snapping roll, the at 

least one snapping roll extends parallel to the snapping channel and is mounted 
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under said snapping bar. 

Claim 18. The feeding and picking device as defined by claim 17 wherein 
said feeding and picking device has a direction of travel, the snapping channel 
extends parallel to the direction of travel. 

Claim 19. The feeding and picking device as defined by claim 17 wherein 
said feeding and picking device has a direction of travel, the snapping channel 
extends at an angle to the direction of travel. 

Claim 20. A crop harvesting machine having at least two feeding and picking 
devices, wherein each feeding and picking device feeds and picks a standing 
agricultural crop wherein individual plants in the crop are provided with plant stalks, 
the feeding and picking device comprising a rotating feeding element that is rotated 
in a circle about a vertical axis and comprises a body with outwardly extending 
fingers, the rotating feeding element grasps plant stalks and directs the plant stalks 
to the picking device which separates useable parts from plant stalks, the picking 
device having an effective length, wherein the rotating feeding element is designed 
to transport the plant throughout the effective length of the picking device and further 
wherein the picking device is provided with an inlet, the inlet being located in front of 
the vertical axis of the feeding element. 

Claim 21 . A crop harvesting machine as defined by claim 20 having a 
symmetrical line, feeding and picking devices are symmetrically arranged with 
respect to each other about the symmetrical line. 

Claim 22. The crop harvesting machine of claim 1 , wherein the picking 
device comprises two stalk rolls having forward ends, and further wherein the axis is 
located behind and to the side of the two forward stalk roll ends. 

Claim 23. The crop harvesting machine of claim 2, wherein the picking 
device comprises two stalk rolls having forward ends, and further wherein the axis is 
located behind and to the side of the two forward stalk roll ends. 
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Claim 24. The crop harvesting machine of claim 20, wherein the picking 
device comprises two stalk rolls having forward ends, and further wherein the axis is 
located behind and to the side of the two forward stalk roll ends. 
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Evidence Appendix 



Appended to this brief are copies of the three references: Wiegert (WO 
99/03323), the US counterpart of Wiegert (US 6412259), Thompson (US 2,777,267) 
and Pottinger (GB 2012154) all cited in the Examiner's Final Office Action mailed 
06/20/2006. 
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Related proceedings appendix 

Appended to this brief are copies of the earlier decision in this application that 
was earlier referred to in the brief: 

Ex parte Wolters etaL Decision 2005-0352, 02-11-2005. 
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Mit internationalem Recherchenbericht. 

Vor Ablaufder fur Anderungen der Anspriiche zugelassenen 

Frist: Veroffentlickung wird wiederholt falls Anderungen 

eintreffen. 



(54) Title: APPARATUS FOR HARVESTING MAIZE 
(54) Rereichnung: GERAT ZUM ERNTEN VON MAIS 
(57) Abstract 



The invention relates to an apparatus for 
harvesting maize or similar cereals, which can 
be configured especially as an attachment for 
combine harvesters (2) or field harvester and 
comprises two picking rollers (10, 11) mounted 
on either side of a picking slot (31) for sepa- 
rating the ears from the part of the plant car- 
rying said ears. The picking rollers are driven 
to rotate about axes (34, 35) pointing in the di- 
rection of displacement (F) of the apparatus (1) 
and comprise several longitudinal ridges (29, 
30), ribs or similar protuberances which form 
working edges (27, 28) projecting beyond the 
basic roller body (25, 26). The working edges 
(27, 28) of the picking rollers (10, 11) dis- 
tributed around the circumference of the basic 
roller body (25, 26) extend across working sur- 




faces which narrow conically towards the front 

end of the picking rollers (10, 11) and with each other or with the basic roller body (25, 26) of the neighbouring picking roller define a 
through-slot (36). To improve the picking action the axes of rotation (34, 35) of the picking rollers (10, 1 1) are arranged in such a way as 
to converge towards the front ends of the picking rollers (10, 11). 



06/20/2002, EAST Version: 1.03.0002 



(57) Zusammcnfassung 

Das Genit zum Emten von Mais od.dgl. Komerfriichien, das insbcsondcrc als Vorsatzgerat fur Mahdrescher (2) oder Feldhacksler 
ausgebildet sein kann, ist mit zwei beidseits eines Pfluckspaltes (31) zur Trennung des Fruchtstandes von dem diescn tragenden Pflanzenteil 
angeordneten Pfluckwalzen (10, 11) versehen, die um in Fahrtrichtung (F) dcs GerSts (1) weisende Drehachsen (34, 35) angetrieben umlaufen 
und mit mehreren langslaufenden, uberihren Walzengrundkdrper (25 t 26) vorstchcnde Arbeitskanten (27, 28) ausbildcndcn Stegen (29, 30), 
Rippen od.dgl. Vorsprungen versehen sind. Die Ober den Umfang der Walzengrundk&rper (25, 26) verteilt angeordneten Arbeitskanten 
(27, 28) der Pfluckwalzen (10, 11) durchlaufen sich zum Fronlende der Pfluckwalzen (10, 11) hin konisch verjungende Arbeitsflachen und 
begrenzen miteinander oder mit dem Walzengrundkorper (25, 26) der jeweils benachbarten Pfliickwalze einen Durchgangsspalt (36). Zur 
Verbesserung der Pfliickarbeit sind die Drehachsen (34, 35) der Pfluckwalzen (10, 11) zu den Frontenden der Pfluckwalzen (10, 11) hin 
konvergierend ausgerichtet. 



Codes zur Identifizierung von PCT-Vertragsstaaten auf den Kopfbogen der Schriften, die Internationale Anmelduneen eemass dem 
PCT veroffentlichen. 
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WO 99/03323 ^ H PCT/EP98/04371 



Gerat zum Ernten von Mais 

Die Erfindung bezieht sich auf ein Gerat zum Ernten von Mais o. dgl. Korner- 
fruchten, insbesondere Vorsatzgerat fur Mahdrescher oder Feldhacksler in ei- 
ner Ausbildung gemaR dem Oberbegriff des Anspruchs 1 . 

3ei einem bekannten Gerat dieser Art (DE-B-17 57 213) haben die Pfluckwal- 
zen parallel zueinander ausgerichtete Drehachsen. Die Konizitat der Arbeits- 
flachen der Pfluckwalzen schafft dementsprechend einen Durchgangsspalt, der 
sich zum ruckwartigen Basisende der Pfluckwalzen bin in der Breite verringert. 

Bei einem anderen bekannten Gerat (DE-A-20 00 140, FR-A-1 268 615) haben 
die Pfluckwalzen zylindrische Arbeitsflachen. Die Drehachsen der Pfluckwalzen 
divergieren zum Frontende der Pfluckwalzen hin, so da(J hierdurch ebenfalls 
ein Durchgangsspalt gebildet wird, der sich zu seinem ruckwartigen Ende hin in 
der Breite verringert, 

Bei einem weiterhin bekannten Gerat (DE-C-39 18 362) haben die Pfluckwal- 
zen zylindrische Arbeitsflachen und untereinander parallel ausgerichtete Dreh- 
achsen und dementsprechend einen tiber seine Lange gleichbleibend breiten 
Durchtrittsspalt. ZurZerkleinerung dergeemteten Halme kann dabei unterhalb 
der Pfluckwalzen eine Schneidvorrichtung mit beispielsweise einem rotierenden 
Schneidmesser vorgesehen sein. 

Die Erfindung befa&t sich mit dem Problem ein Erntegerat der eingangs ge- 
nannten Art zu schaffen, das unter Minderung des VerschleiBes an den 
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Pfluckwalzen im vorderen Bereich des Durchgangsspaltes einen das Erntegut 
besonders schonenden Pfliickvorgang verwirklicht. 

Die Erfindung lost dieses Problem durch eine Erntemaschine mit den Merkma- 
len des Anspruchs 1. Hinsichtlich wesentlicher weiterer Ausgestaltungen wird 
auf die Anspriiche 2 bis 9 verwiesen. 

Durch die zu den Frontenden der Pfluckwalzen hin konvergierende Ausrichtung 
der Drehachsen der Pfluckwalzen kann unter Beibehaltung einer gewunschten 
Konfiguration des Durchgangsspaltes die Konizitat der Pfluckwalzen unter dem 
Gesichtspunkt der Vorgabe einer gewunschten Durchzugsgeschwindigkeit fur 
das Erntegut durch den Durchgangsspalt und deren Anstieg zum Abgabeende 
des Durchgangsspaltes hin frei gewahlt werden. Dementsprechend kann den 
Pfluckwalzen am frontseitigen Einlaufende des Durchgangsspaltes ein ver- 
haltnismafiig geringer Durchmesser mit entsprechend niedriger Umfangsge- 
schwindigkeit bei Umlauf im Betrieb vorgegeben werden, so daft die Einwirkung 
auf die Halme des Erntegutes bei Beginn des Durchzuges schonend einsetzt 
und das Eintreten von Schlupf mit der Verschleiftfolge an den frontseitigen 
Enden der Pfluckwalzen herabgesetzt ist. In Abstimmung mit dem Kon- 
vergenzwinkel der Drechachsen kann den Pfluckwalzen ein Konuswinkel vor- 
gegeben werden, der eine verhaltnismafiig starke VergrofJerung des Durch- 
messers des Arbeitskreises der Pfluckwalzen, die mit einem starken Anstieg 
der Umfangsgeschwindigkeit der Arbeitsflache der Pfluckwalzen zum Abgabe- 
ende des Durchgangsspaltes hin einhergeht, zur Folge hat. Dieser Geschwin- 
digkeitsanstieg, der bevorzugt etwa 50 % betragt, erlaubt bei schonender 
Pfluckung eine Erhohung der Erntegeschwindigkeit oder bei Beibehaltung der 
Erntegeschwindigkeit eine kurzere Ausfuhrung der Pfluckwalzen. 

Weitere Einzelheiten und Wirkungen ergeben sich aus der nachfolgenden Be- 
schreibung und der Zeichnung, in der ein Ausfuhrungsbeispiel des Gegen- 
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stands der Erfindung schematisch naher veranschaulicht ist In derZeichnung 
zeigen: 

Fig. 1 eine Seitenansicht eines Mahdreschers mit einem Erntegerat 

nach der Erfindung als Vorsatzgerat, 

Fig. 2 eine Draufsicht auf das Erntegerat gemaR Fig. 1 , 

Fig. 3 eine Seitenansicht des Erntegerates in VergrolSerung, 

Fig. 4 eine Pfluckeinheit des Erntegerates nach Fig. 2, von unten ge- 

sehen, 

Fig. 5 eine Seitenansicht zu Fig. 4, und 

Fig. 6 eine Frontansicht zu Fig. 4. 

Fig. 1 veranschaulicht ein Gerat 1 zum Ernten von Mais o. dgl. Kbrnerfruchten, 
das ein Vorsatzgerat fur einen Mahdrescher 2 bitdet, jedoch auch mit einem 
Feldhacksler kombiniert werden Oder als unabhangige Baueinheit, z.B. als An- 
baugerat, Anwendung finden kann. Bei dem dargestellten Ausfuhrungsbeispiel 
ist das Erntegerat einem Forderer 3 vorgeordnet, der das Erntegut, beispiels- 
weise Maiskolben, dem Bearbeitungsteil des uber Rader4 auf dem Boden 
abgestutzten Mahdreschers 2 zu fuhren. 

Das Erntegerat 1 umfafit im einzelnen einen Maschinenrahmen 5, eine Quer- 
forderschnecke 6, Abdeckungen 7, Teilerspitzen 8 und eine Anzahl von Pfluck- 
einheiten 9, von denen Fig. 2 beisptelsweise vier Pfluckeinheiten 9 veranschau- 
licht. 
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Jede Pfluckeinheit 9 umfallt, wie insbesondere die Fig. 4 bis 6 erkennen 
lassen, zwei Pfluckwalzen 10,11, die jeweils von einem Getriebe 12,13 heran- 
getrieben sind, Oberhalb der Pfluckwalzen 10,11 sind von Langstragern 14,15 
abgestutzte Pfluckpiatten 16,17 vorgesehen, oberhalb der Einzugsketten 18,19 
gegenlaufig einwarts angetrieben umlaufen, die mit Mitnehmern 20 besetzt 
sind. 

Unterhalb der Pfluckwalzen 10,11 einer Pfluckeinheit 9 kann ein HSckselwerk 1 
21 vorgesehen sein, das die Halme des Ernteguts beim Durchzug durch die 
Pfluckwalzen 10,11 hackselt. Bei dem dargestellten Hackselwerk handeltsich ' 
urn ein solches mit rotierenden Messern 22, jedoch kann es auch jede geeig- 
nete andere Ausbildung erhalten. 

Die Pfluckwalzen 10,11 tragen an ihren Frontenden Einzugsschnecken 23,24 
und haben einen konischen Grundkorper 25,26, der mit langslaufenden, Ar- 
beitskanten 27,28 definierenden Stegen 29,30 besetzt ist. Die beidseits eines 
von den Pfluckpiatten 16,17 gebildeten Pfluckspaltes 31 angeordneten Pfluck- 
walzen 10,11 laufen im Betrieb in Richtung der Pfeile 32,33 (Fig. 6) urn Dreh- 
achsen 34,35 urn, die in Fahrrichtung F weisen und zu den Frontenden der 
Pfluckwalzen 10,11 hin konvergierend ausgerichtet sind. Infolge dieserkon- 
vergierenden Ausrichtung der Drehachsen 34,35 kann den Pfluckwalzen 10,11 
eine Konizitat vorgegeben werden, die ausschlielilich unter Berucksichtigung 
des gewunschten Anstiegs der Umfangsgeschwindigkeit der konischen Ar- 
beitsflachen, die von den Arbeitskanten 27,28 der Pfluckwalzen 10,11 
durchlaufen werden, zum Auslaufende des Durchgangsspaltes 36 hin gewahlt 
werden kann, derzwischen den Pfluckwalzen 10,11 ausgebildet ist. 

Die Arbeitskanten 27 der einen Pfluckwalze 10 sind bei dem dargestellten 
Ausfuhrungsbeispiel (Fig. 6) zu den Arbeitskanten 28 der anderen Pfluckwalze 
1 1 jeweils auf Liicke versetzt, und die Arbeitskanten 27,28 definieren den 
Durchgangsspalt 36 jeweils bei Durchlaufen der Winkelstellung mit geringstem 
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Abstand zum Walzengrundkorper 25 t 26 der benachbarten Pfluckwalze mit de- 
ren Mantelflache. Die Breite des so definierten Durchgangsspaltes 36 zwischen 
den Pfluckwalzen 10,11 kann an deren Frontenden etwa 6 bis 15 mm t vor- 
zugsweise etwa 8 bis 12 mm, und an deren Basisenden etwa 2 bsi 10 mm, vor- 
zugsweise etwa 3 bis 6 mm betragen. 

Bei einerabgewandelten Ausfuhrung konnen die Arbeitskanten 27,28 beider 
Pfluckwalzen 10,11 bei Durchlaufen der Winkelstellung mit jeweils geringstem 
Abstand zur Arbeitsflache der benachbarten Pfluckwalze den Arbeitskanten der 
benachbarten Pfluckwalze jeweils fluchtend gegenQberliegen und dabei zwi- 
schen sich den Durchgangsspalt 36 begrenzen. Bei dieser Ausgestaltung kann 
der Durchgangsspalt 36 zwischen den Pfiuckwatzen 10,1 1 eine im wesentli- 
chen gleichbleibende Breite von etwa 1 bis 10 mm, vorzugsweise etwa 3 bis 5 
mm, aufweisen. 

Die Grundkorper 25,26 der Pfluckwalzen 10,1 1 weisen eine konische Mantel- 
flache auf, und die die Arbeitskanten 27,28 darbietenden Stege 29,30 haben 
eine Liber ihre Lange gleichbleibende Hohe, so daB die von den Arbeitskanten 
27,28 definierten Arbeitsflachen der Pfluckwalzen 10,1 1 die Mantelflachen der 
Grundkorper 25,26 konisch im Abstand umgibt. Dabei betragt der Arbeitsfla- 
chendurchmesser am Frontende der Pfluckwalzen 10,11 etwa 75 bis 1 25 mm, 
vorzugsweise 90 bis 110 mm. Die Lange der Pfluckwalzen betragt im allgemei- 
nen zwischen 400 bis 600 mm. 
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Patentanspruche: 



1 . Gerat zum Ernten von Mais od.dgl. Kornerfruchten, insbesondere Vorsatz- 
gerat fur Mahdrescher (2) oder Feldhacksler, mit zwei beidseits eines Pfluck- 
spaltes (31) zur Trennung des Fruchtstandes von dem diesen tragenden 
Pflanzenteil angeordneten Pfluckwalzen (10,11), die um in Fahrtrichtung (F) 
des Gerats (1) weisende Drehachsen (34,35) angetrieben umlaufen und mit 
mehreren langslaufenden, uber ihren Walzengrundkorper (25,26) vorstehende 
Arbeitskanten (27,28) ausbildenden Stegen (29,30), Rippen od.dgl. Vorspriin- 
gen versehen sind, wobei die uber den Umfang der Walzengrundkorper (25,26) 
verteilt angeordneten Arbeitskanten (27,28) der Pfluckwalzen (10,11) sich zum 
Frontende der Pfluckwalzen (10,11) hin konisch verjungende Arbeitsflachen 
durchlaufen und miteinander oder mit dem Walzengrundkorper (25,26) der 
jeweils benachbarten Pfliickwalze einen Durchgangsspalt (36) begrenzen, 
dadurch ge kennzeichnet. daS die Drehachsen (34,35) der Pfluckwalzen 
(10,11) zu den Frontenden der Pfluckwalzen (10,11) hin konvergieren. 

2. Gerat nach Anspruch 1 , dadurch gekennzeichnet. daft die Grundkorper 
(25,26) der Pfluckwalzen (10,11) eine konische Mantelflache aufweisen, die 
von den konischen Arbeitsflachen im Abstand konzentrisch umgeben sind. 

3. Gerat nach Anspruch 1 oder 2, dadurch gekennzeichnet. daft die Arbeits- 
kanten (27) der einen Pfliickwalze (10) zu den Arbeitskanten (28) der anderen 
Pfluckwalze (1 1) jeweils auf Lucke versetzt sind, und die Arbeitskanten (27,28) 
jeweils bei Durchlaufen der Winkelstellung mit geringstem Abstand zum Wal- 
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zengrundkorper (25,26) der benachbarten Pfluckwalze mit deren MantelflSche 
den Durchgangsspalt (36) definieren. 

4. Gerat nach einem der Anspruche 1 bis 3, dadurch gekennzeichnet. daB 
die Arbeitskanten (27 f 28) beider Pfluckwalzen (10,11) bei Durchlaufen der 
Winkelstellung mit geringstem Abstand zur Arbeitsflache der benachbarten 
Pfluckwalze den Arbeitskanten der benachbarten Pfluckwalze jeweils fluchtend 
gegenuberliegen und zwischen sich den Durchgangsspalt (36) definieren. 

5. Gerat nach einem der Anspruche 1 bis 4, dadurch gekennzeichnet, daB 
die Konizitat der Arbeitsflachen der Pfluckwalzen (10,1 1) und der Konver- 
genzwinkel der Drehachsen (34,35) so aufeinander abgestimmt sind, daB die 
Rotationsgeschwindigkeit der Arbeitsflachen der Pfluckwalzen (10,11) vom 
Front- zum Basisende hin urn zumindest 25%, vorzugsweise etwa 50%, an- 
steigt. 

6. Gerat nach Anspruch 3, dadurch gekennzeichnet daB die Breite des 
Durchgangsspaltes (36) zwischen den Pfluckwalzen (10,11) an deren Fronten- 
den etwa 6 bis 15 mm, vorzugsweise etwa 8 bis 12 mm, und an deren 
Basisenden etwa 2 bis 10 mm, vorzugsweise etwa 3 bis 6 mm, betragt. 

7. Gerat nach Anspruch 4, dadurch gekennzeichnet. daft der Durchgangs- 
spalt (36) zwischen den Pfluckwalzen (10,11) eine im wesentlichen gleichblei- 
bende Breite von etwa 1 bis 10 mm, vorzugsweise etwa 2 bis 5 mm, aufweist. 
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8. Gerat nach einem der Anspruche 1 bis 7, dadurch gekennzeichnet T daR 
der Arbeitsflachendurchmesseram Frorrtende der Pfluckwaizen (10,11) etwa 
75 bis 125 mm, vorzugsweise etwa 90 bis 1 10 mm, betrSgt. 

9. Gerat nach einem der Anspruche 1 bis 7, dadurch gekennzeichnet, daS 
den Pfluckwaizen (10,11) eine Hackselvorrichtung (21) zugeordnet ist. 
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(57) ABSTRACT 

The device for harvesting corn or similar cereals, which can 
be constructed particularly as an attachment for combine 
harvesters or field choppers, having two gathering rollers, 
which are disposed on either side of a gathering gap for 
separating the fruit from the plant part bearing it, are driven 
to rotate about axes of rotation pointing in the direction of 
travel of the device and are provided with several longitu- 
dinally extending cross members, ribs or similar projections, 
forming working edges protruding over the basic bodies of 
their rollers. The working edges of the gathering rollers, 
disposed distributed over the perimeter of the basic bodies of 
the rollers, traverse working surfaces tapering conically 
towards the front end of the gathering rollers and with one 
another or with the basic body of the respectively adjacent 
gathering roller, form the boundary of the passage gap. The 
axes of rotation of the gathering rollers converge towards the 
front ends of the gathering rollers. 

20 Claims, 5 Drawing Sheets 
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GATHERING ROLLER MECHANISM FOR 
HARVESTING DEVICE AND HARVESTING 
DEVICE UTILIZING SAME 

BACKGROUND OF THE INVENTION 

The invention relates to a device for harvesting corn or 
similar cereals, especially to an attachment for combine 
harvesters or field choppers. 

In the case of a known device of this type (DE-B-17 57 
213; U.S. Pat. No. 2,870,593), the axes of rotation of the 
gathering rollers are aligned parallel to one another. The 
conicity of the working surfaces of the gathering rollers 
accordingly creates a passage gap, which decreases in width 
towards the rear base end of the gathering roller. 

For a different, known device (DE-A-20 00 140, FR-A-1 
268 615), the gathering rollers have cylindrical working 
surfaces. The axes of rotation of the gathering rollers diverge 
towards the front end of the gathering rollers, so that a 
passage gap, which decreases in width towards its rear end, 
is likewise formed by these means. 

In the case of a furthermore known device (DE-C-39 18 
362), the gathering rollers have cylindrical working surfaces 
and axes of rotation, which are mutually aligned in parallel 
and accordingly a passage gap, the width of which remains 
the same over its length. For comminuting the harvested 
stalks, a cutting device with, for example, a rotating cutting 
knife may be provided below the gathering rollers. 

SUMMARY OF THE INVENTION 

The invention is concerned with the problem of creating 
a harvesting device of the type mentioned above, which, 
while reducing the wear at the gathering rollers, realizes a 
gathering process, which treats the harvested material with 
particular care in the front region of the passage gap. 

Because the axes of rotation of the gathering rollers are 
aligned so as to converge towards the front ends of the 
gathering rollers, the conicity of the gathering rollers can be 
selected freely from the point of view of specifying a desired 
speed of pulling the harvested material through the passage 
gap .and of increasing this speed towards the discharging 
end. while the desired configuration of the passage gap is 
retained. Accordingly, a relatively small diameter with a 
correspondingly low circumferential speed during the rota- 
tion while, working can be specified for the gathering rollers 
at the front inlet end of the passage gap, so that the action 
on the stalks of the harvested goods at the start of the 
drawing-through procedure sets in gently and the occurrence 
of slippage with the consequence of wear at the front ends 
of the gathering rollers is decreased. In coordination with the 
convergence angle of the axes of rotation, a conical angle 
can be specified for the gathering rollers and result in a 
relatively large increase in the diameter of the working circle 
of the gathering rollers, which is associated with a large 
increase in the circumferential speed of the working surface 
of the gathering rollers towards the discharging end of the 
passage gap. This increase in speed, which preferably is 
about 50%, permits an increase in the harvesting speed with 
gentle gathering or a shorter construction of the gathering 
rollers with retention of the harvesting speed. 

Further details and effects arise out of the following 
description and the drawing, in which an example of the 
object of the invention is shown diagrammatically in greater 
detail. 

IN THE DRAWINGS 

FIG. 1 shows a side view of a combine harvester with an 
inventive harvesting device as an attachment, 
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FIG. 2 shows a plan view of the harvesting device of FIG. 

1, 

FIG. 3 shows a side view of the harvesting device on an 
enlarged scale, 

5 FIG. 4 shows a gathering unit of the harvesting device of 
FIG. 2, seen from below, 

FIG. 5 shows a side view of the unit of FIG. 4, and 
FIG. 6 shows a front view of the unit of FIG. 4. 

10 DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

FIG. 1 illustrates a device 1 for harvesting corn or similar 
cereals, which forms an attachment for a combine harvester 

15 2. However, it can also be combined with a field chopper or 
used as an independent structural unit, such as an add-on 
unit. In the case of the example shown, the harvesting device 
is disposed ahead of a conveyor 3, which supplies the 
harvested goods, for example, the corn cobs, to the process- 

20 ing part of the combine harvester 2, which is supported by 
wheels 4 on the ground. 

In detail, the harvesting device 1 comprises a machine 
frame 5, a transverse screw conveyor 6, covers 7, divider 
points 8 and a number of gathering units 9, of which, for 

25 example, four (9) are illustrated in FIG. 2. 

As can be seen particularly in FIGS. 4 to 6, each gathering 
unit 9 comprises two gathering rollers 10, 11, which in each 
case are driven by a transmission 12, 13. Gathering plates 

3Q 16, 17, which are supported by longitudinal beams (14, 15), 
are provided above the gathering rollers 10, 11 above the 
drawing in chains 18, 19 rotate in opposite directions driven 
inwards, which are studded with catches 20. 

Below the gathering rollers 10, 11 of a gathering unit 9, 

35 a chopper 21 may be provided, which chops the stalks of the 
harvested goods as the latter pass through the gathering 
rollers 10, 11. The chopper shown has rotating blades 22; 
however, it may also have any different construction. 
At their front ends, the gathering rollers 10, 11 are 

40 equipped with drawing in screws 23, 24 and have a conical, 
basic body 25, 26, which is studded with longitudinally 
extending cross members 29, 30 defining working edges 27, 
28. The, gathering rollers 10, 11, disposed on either side of 
a gathering gap 31 formed by the gathering plates 16, 17, run 

45 in the operating state in the direction of the arrows 32, 33 
(FIG 6) about the axes of rotation 34, 35, which point in the 
driving direction F and are aligned so as to converge towards 
the front ends of the gathering rollers 10, 11. As a result of 
this converging alignment of the axes of rotation 34, 35, a 

50 conicity can be specified for the gathering rollers 10, 11 
which, taking into consideration only the desired increase in 
the circumferential speed of the conical working surfaces, 
which are traversed by the working edges 27, 28 of the 
gathering rollers 10, 11, can be selected towards the outlet 

55 end of the passage gap 36, which is formed between the 
gathering rollers 10, 11. 

In the case of the example shown (FIG. 6), the working 
edges 27 of the one gathering roller 10 are offset with respect 
to the working edges 28 of the other gathering roller 11 to 

60 form a gap and the working edges 27, 28 define the passage 
gap 36 in each case by traversing the angular position with 
the least distance from the basic body 25, 26 of the surface 
of the adjacent gathering roller. The width of the passage gap 
36, so denned, between the gathering rollers 10, 11, can 

65 amount to about 6 to 15 mm and preferably about 8 to 12 
mm at the front ends of the latter and to about 2 to 10 mm 
and preferably about 3 to 6 mm at the base ends. 
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In a modified version, the working edges 27, 28 of the two 
gathering rollers 10, 11, on passing through the angular 
position with in each case the least distance from the 
working surface of the adjacent gathering roller, can in each 
case lie aligned opposite the working edges of the of the 5 
adjacent gathering roller and, at the same time, form the 
boundary of the passage gap 36. With this development, the 
passage gap 36 between the gathering rollers 10, 11 can have 
an essentially constant width of about 1 to 10 mm and 
preferably of about 3 to. 5 mm. 

The basic bodies 25, 26 of the gathering rollers 10, 11 
have a conical shell, and the cross members 29, 30 present- 
ing the working edges 27, 28 have a constant height over 
their length, so that the working surfaces of the gathering 
rollers 10, 11, defined by the working edges 27, 28, surround 15 
the shells of the basic bodies 25, 26 conically at a distance. 
At the same time., the diameter of the working surface at the 
front end of the gathering rollers 10, 11 is about 75 to 125 
mm and preferably 90 to 100 mm. The length of the 
gathering rollers generally is between 400 and 600 mm. 2Q 

What is claimed is: 

1. A harvesting device for harvesting a crop by separating 
a usable crop from vegetative material and having a front 
end, a rear end and a generally longitudinal axis extending 
between said front and rear ends, said harvesting device 25 
comprising: 

a frame structure; 

a first gathering roller mounted on said frame structure for 
rotation about a first roller axis in a first direction of 
rotation, said first gathering roller having a first basic 30 
body and first projections extending from said first 
basic body, said first projections having first working 
edges; 

a second gathering roller mounted on said frame structure 
for rotation about a second roller axis in a second 35 
direction of rotation which is opposite to said first 
direction of rotation, said second gathering roller hav- 
ing a second basic body and second projections extend- 
ing from said second basic body, said second projec- 
tions having second working edges, said first and 40 
second gathering rollers being disposed juxtaposed to 
and spaced apart from one another to define a passage 
gap therebetween, said first and second basic bodies of 
the respective first and second rollers being formed 
with respective first and second conical surfaces which 45 
taper as said front end of the harvesting device is 
approached, said first and second roller axes converg- 
ing toward one another as said front end of the har- 
vesting device is approached, whereby the crop enter- 
ing the passage gap is exposed to a circumferential 50 
speed of each of said first and second gathering rollers 
which is relatively low at front ends of said first and 
second gathering rollers as compared to a relatively 
large circumferential speed at a discharging end of each 
of said first and second gathering rollers thereby reduc- 55 
ing wear at the front ends of the first and second 
gathering rollers; and 

gathering plates laterally disposed on said frame above 
said first and second gathering rollers, said gathering 
plates having portions defining a gathering gap 60 
therebetween, rotation of said first and second in 
opposed directions drawing said vegetative material 
downward through said passage and gathering gaps, 
said usable crop being detached from said vegetative 
material and deposited on said gathering plates when 65 
said vegetative material is drawn through said gather- 
ing gap. 



2. A harvesting device according to claim 1 wherein said 
first and second projections are elongated projections having 
first and second elongated working edges respectively, said 
first elongated working edges converging toward said first 
roller axis as said front end of the harvesting device is 
approached, said second elongated working edges converg- 
ing toward said second roller axis as said front end of the 
harvesting device is approached. 

3. A harvesting device according to claim 1 wherein said 
first conical surface has a first central conical axis which 
coincides with said first roller axis said second conical 
surface has a second central conical axis which coincides 
with said second roller axis. 

4. A harvesting device according to claim 1 wherein said 
first working edges traverse a first conical surface having a 
first central conical axis which coincides with said first roller 
axis, said second working edges traversing a second conical 
surface having a second central axis which coincides with 
said second roller axis. 

5. A harvesting device according to claim 1 wherein said 
first projections are angular off set from said second pro- 
jections such that said first and second projections pass 
alternately through said passage gap. 

6. A harvesting device according to claim 5 wherein said 
first and second rollers each have front and rear ends with 
said front ends being smaller than said rear ends, the 
minimum distance between a first working edge of said first 
roller and said basic body of said second roller as said first 
working edge traverses said passage gap is about 6 to about 
15 mm at said front ends of said rollers and about 2 to 10 mm 
at said rear ends of said rollers. 

7. A harvesting device according to claim 5 wherein said 
first and second rollers each have front and rear ends with 
said front ends being smaller than said rear ends, the 
minimum distance between a first working edge of said first 
roller and said basic body of said second roller as said first 
working edge traverses said passage gap is about 8 to about 
12 mm at said front ends of said rollers and about 3 to about 
6 mm at said read ends of said rollers. 

8. A harvesting device according to claim 5 wherein the 
width between a first working edge of said first roller and 
said basic body of said second roller as said first working 
edge traverses said passage gap is a substantially constant 
width of about 1 mm to about 10 mm. 

9. A harvesting device according to claim 5 wherein the 
width between a first working edge of said first roller and 
said basic body of said second roller as said first working 
edge traverses said passage gap is a substantially constant 
width of about 2 mm to about 5 mm. 

10. A harvesting device according to claim 1 wherein each 
of said first and second basic bodies have a front end having 
a diameter of about 75 to about 125 mm. 

11. A harvesting device according claim 1 wherein each of 
said first and second basic bodies have a front end having a 
diameter of about 90 to about 100 mm. 

12. A harvesting device according to claim 1 further 
comprising a chopping device for chopping said crop, said 
chopping device being mounted on said frame structure and 
underlying said first and second gathering rollers. 

13. A harvesting device according to claim 1 where each 
of said first and second basic bodies have front and rear ends 
and the respective conical surfaces have front and rear ends, 
the conicity of said first and second conical surfaces and the 
angle of convergence of the rotational axes of said first and 
second gathering rollers being selected such that the cir- 
cumferential speed of the rear ends of said first and second 
conical surfaces is about 25% to about 50% greater than the 
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circumferential speed of the front ends of said first and 
second conical surfaces. 

14. A harvesting device according to claim 1 wherein each 
of said first and second gathering rollers have a front end, 
and a drawing in helical device on the front end of said first 5 
and second gathering rollers for drawing is said crop. 

15. A harvesting device according to claim 1 further 
comprising a drawing-in device having crop -engaging parts, 
said drawing-in device being mounted on said frame and 
overlying said gathering rollers so as to move said engaging 10 
parts in a direction toward the rear end of said harvesting 
device, said gathering plates being disposed between said 
gathering rollers and said drawing-in device. 

16. A harvesting device according to claim 15 wherein 
said drawing-in device comprises an endless chain, said 15 
crop-engaging parts extending laterally from said endless 
chain. 

17. A gathering unit for use in a harvesting device for 
harvesting a crop by separating a usable crop from vegeta- 
tive material bearing said usable crop, said gathering roller 20 
mechanism comprising: 

a gathering conveyer operable to convey the usable crop 

for collection following a separation of the usable crop 

from the vegetative material; 
gathering plates disposed below said gathering conveyer 25 

and laterally spaced apart to define a gathering gap 

therebetween; 

a first gathering roller and a second gathering roller 
disposed below said gathering conveyer and said gath- 3Q 
ering plates, said first and second gathering rollers 
being disposed side by side and mutually spaced apart 
to define a passage gap therebetween, said first and 
second gathering rollers being rotatably drivable in 
opposite directions about respective first and second 35 
axes of rotation which are arranged codirectional with 
a direction of travel of said harvesting device, said first 
and second gathering rollers including first and second 
basic bodies, respectively, said first and second basic 
bodies being formed with respective first and second 4Q 
conical surfaces which taper as a forward end of each 
of said first and second gathering rollers is approached, 
each of said first and second gathering rollers including 
longitudinally extending projections which form work- 
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ing edges protruding beyond each of said first and 
second basic bodies and which are distributed over a 
perimeter of said first basic body and second basic body 
of each of said first and second gathering rollers, such 
that when rotated in the opposite directions during use, 
said first and second gathering rollers operate to draw 
the vegetative material downwardly through said pas- 
sage gap and said gathering gap, said usable crop being 
separated from said vegetative material as said vegeta- 
tive material is drawn though said gathering gap, said 
usable crop thereby being deposited on said gathering 
plates and conveyed for collection by said conveyer, 
said first and second axes of rotation being convergent 
towards the forward end of said first and second 
gathering rollers facing said direction of travel whereby 
the crop entering the passage gap is exposed to a 
circumferential speed of each of said first and second 
gathering rollers which is relatively low at the forward 
ends of said first and second gathering rollers as 
compared to a relatively large circumferential speed at 
a discharging end of each of said first and second 
gathering rollers thereby reducing wear at the front 
ends of the first and second gathering rollers. 

18. A gathering unit according to claim 12, wherein the 
gathering conveyer includes at least one endless chain 
having crop-engaging parts which extend laterally from said 
endless chain. 

19. A gathering unit according to claim 12, wherein the 
gathering conveyer includes a pair of endless chains having 
crop-engaging parts which extend laterally from said endless 
chain, said endless chains being driven in opposite direc- 
tions. 

20. A gathering unit according to claim 12 wherein each 
of said first and second basic bodies have front and rear ends 
and the respective conical surfaces have front and rear ends, 
a conicity of said first and second conical surfaces and an 
angle of convergence of the rotational axes of said first and 
second gathering rollers being selected such that the cir- 
cumferential speed of the rear ends of said first and second 
conical surfaces is about 25% to about 50% greater than the 
circumferential speed of the front ends of said first and 
second conical surfaces. 
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This invention relates to field implements; my major 
object being to provide an implement adapted to be drawn 
along and over a row of plants from which the crop has 
been harvested (such as cotton) , and which will uproot the 
plants and feed them to a shredding jsiechanism on the 
implement, which mechanism will then throw the shreds 
onto the ground in scattered relation and in a finely di- 
vided condition for quick decomposition, as is desirable. 

The implement includes upstanding plant-shredding 
cylinders and upstanding top-feeding units to direct the 
plants to the cylinders; and a further important object of 25 
the invention is to provide a plant-stalk pulling device, in 
the form of a compact multi-roller assembly, which will 
effectively grip the plant stalks and pull them up as the 
implement advances* 



side of the tongue and includes spaced side beams 6 which, 
toward the rear end of the frame, support a cross sleeve 7 
.through which shaft 2 turnably and slidably projects. 
The position of the sleeve (and frame) on the cross shaft, 
and relative to the tongue, is determined by adjustable col- 
lars 8 on the shaft at the ends of the sleeve (see Figs. 7 
and 8 ) . This enables the frame 5 to be properly centered 
over the raised row or bed to be worked on while the 
wheels track in furrows to the sides of such row. 

Disposed between the beams 6 near the front and some 
distance below said beams is a transverse blade 9 having 
side standards 10 adjustably clamped in holding brackets 
11 on the beams 6 so that the distance of the blade below 
the beams may be adjusted or the blade readily removed 
for servicing when necessary, Each bracket includes 
locating strips S somewhat 'thinner than standard 10 and 
secured on the corresponding beam 6 and between which 
the standard fits, and a cross strap 11a overlapping said 
standard and the strips S, and secured to the latter by 
?G clamping bolts B as shown in Fig. 5. Elongated lifter 
fingers 12 project lengthwise of and forwardly from the 
beams 6 at a downward slope, and terminate at their rear 
end above the beams and over the blade, and curve lat- 
erally inward, as at 13. 

Projecting .rearwardly -and upwardly from the blade 9 
are parallel longitudinally extending lifter fingers 14 ar- 
ranged to direct the stalks, etc. cut by the blade 9 toward 
a rough surfaced roller 15 fixed centrally between the 
beams 6 on a shaft 16 joumaled in spring or rubber - 
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Another object of the invention is to provide an imple- SO mOLmted bearings 17 on beams . 6, as shown in Figs. 4 and 



ment which is practical, reliable, and durable, and one 
which is exceedingly effective for the purpose for which it 
is designed. 

These objects are accomplished by means of such struc- 
ture and relative arrangement of parts as will fully appear 35 
by a perusal of the following specification and claims. 

In the drawings: 

Fig. 1 is a top plan view of the implement as built for 
single-row operation. 

Fig. 2 is a sectional elevation of the same, taken on line 

2 — 2 of Fig. 1, with the digging unit lowered to an operat- 
ing, position. 

Fig. 3 is a fragmentary sectional plan, enlarged, on line 

3— 3 of Fig. 2. 
Fig. 4 is a fragmentary transverse sectional elevation 

on line 4 — 4 of Fig. 2. 

Fig. 5 is a fragmentary sectional plan on line 5 — 5 
of Fig. 2. 

Fig. 6 is a fragmentary sectional elevation on line 6 — 6 
of Fig. 3. 

Fig. 7 is a fragmentary transverse section on line 7 — -7 
of Fig. 1. 

Fig. 8 is a fragmentary sectional plan on line 8— 8 of 
Fig.2. 

Fig, 9 is a fragmentary enlarged sectional plan, showing 
a modified stalk-puHrng assembly; the vertical feeder-spi- 
ders and shredder cylinders of the implement being re- 
moved. 

Fig. 10 is a fragmentary longitudinal section on line 10 — 
10 of Fig. 9. 

Referring now more particularly to the characters of 
reference on the drawings, and particularly at present to 
Figs. 1 to 8, the implement comprises an elongated tongue 
1 adapted, at its forward end, for supported draft con- 
nection with a tractor, and secured at its rear end on a 
heavy cross shaft 2 of tubular form. The shaft, at its ends, 
adjustably supports the extension axles 3 of wheels 4 so 
that the width may be altered to suit different field condi- 
tions. 

The frame 5 which carries the root-pulling and plant- 
shredding mechanism of the implement is disposed to one 
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6, so that the roller may yield downwardly if required. 
Laterally converging crowder bars 18 extend laterally in 
converging relation from the beams 6 rearwardly of blade 
9 to -the ends of the roller, as shown in Fig. 3. 

The roller 15 projects through the front opening 19 in a 
plate 20 extending over and fixed on beams 6 with the 
edges of said opening relatively close to the roller. A 
cross plate 21, some distance above and parallel to plate 
50, is supported from said plate and the beams 6 by side 
uprights 22. 

Disposed between the plates are transversely spaced 
vertical-asis shredder cylinders, indicated generally at 23, 
and disposed symmetrical to the roller 15. Each cylinder 
comprises a central shaft 24 jonrnaled in bearings 25 
secured on the plates, spaced discs 26 fixed on the shaft, 
bars 27 parallel to the shaft supported by the discs, and 
sharp cornered teeth 28 of square section radiating from 
the bars. The bars of the two cylinders are disposed in 
circumf erentially and mainly vertically staggered or offset 
relation, as shown in Figs. 3 and 4, and pass closely between 
rectangular sharp-cornered teeth 29 secured on and pro- 
jecting from the forward edge of a rigid bar 30 extend- 
ing between the plates and secured thereto. 

This bar is disposed behind the cylinders in symmetri- 
cal relation thereto, and forms the equivalent of a con- 
cave. The bar 30 and teeth 28 are arranged so that the 
outer end corners of the teeth 28 pass closely the adjacent 
vertical corner of the bar, as is clearly evident from Fig. 3 . 

Upstanding from the beams 6, ahead of the cylinders 
and centered laterally out from the center of the cylinders 
and to the rear of blade 9 a short distance, are feeder 
units indicated generally at 31. Each unit comprises a 
:shaft 32 joumaled in top and bottom bearings 33 and 34; 
bearing 34 being secured on beams 6 while bearing 33 is 
mounted on an arm 35 projecting forwardly from plate 
21. Projecting from the shaft at intervals in the height 
thereof are feeder spiders 36 each comprising feeder 
fingers ;37 preferably of curved configuration horizontally 
as shown in Figs. 1 and 3t; the fingers of each spider being 
circumferentially offset or staggered relative to the fingers 
of the Other spiders, as shown in Fig. 1. Also, the fingers 
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of the top spider are preferably somewhat longer than 
the others so as to improve the lifting action on stalks 
which may have been leaned forwardly by the tractor 
ahead or by the weather. Said upper spider is located 
at a level slightly below the top of cylinders 23. 

The cylinders 23 are driven at a relatively high speed 
and so that their adjacent sides turn toward each other 
and to the rear by the following means: 

A chain 38 is trained over sprockets 39 on shafts 24 
and over an idler sprocket 40 supported on plate 21 in 
such a manner that the direction of rotation of the shafts 
relative to each other is reversed. A pulley 41 is fixed 
on one shaft 24 and a belt 42 extends from said pulley to 
another pulley 43 fixed on a transverse countershaft 44 
supported from frame 5. Shaft 44 is driven by a belt 
drive 45 from an engine, indicated at 46, and mounted on 
the cross shaft 2, and the adjacent portion of the tongue. 
Belt drive 45 is arranged so that its efficiency is not ma- 
terially affected by rotative adjustment of frame 5 on the 
shaft 2. 

Shafts 32 are also driven in opposite directions by in- 
dividual belts 47 trained about pulley 48 on shaft 32 and 
pulleys 49 on shafts 24. 

Roller 15 is driven so that its forward side turns rear- 
wardly toward the top by means of a belt 50 which passes 
about a pulley 51 on one end of shaft 16 and a drive 
pulley 52 on one shaft 24, and over direction changing 
pulleys 53 mounted on top of plate 21. 

Frame 5 may be adjusted up or down relative to the 
stationary tongue 1 about shaft 2, so as to alter the dig- 
ging depth of the blade 9, by any suitable means. In the 
present instance, such means is shown as being a hand- 
actuated winch 54 mounted on the tongue and including 
a cable drum 55 overhanging the adjacent end of plate 
20 and from which drum cable 56 depends to an anchor 
on said plate. 

In operation, with the frame adjusted so that blade 9 
operates at the desired depth in the raised bed or tow 
being worked on, the picker fingers 12, at their forward 
end, skim along just under the surface of the ground, 
picking up any downed stalks and lifting them up to the 
feeder units 37 and at the same time preventing such 
stalks from possibly clogging the blade 9. As the imple- 
ment advances, said blade cuts through the tap roots of 
the plants just at the time the fingers 37 of the feeder 
units engage the tops of the plants and feeds them to the 
shredder cylinders 23. These fingers acting in coopera- 
tion with the roller 15, the lifter fingers 14, and the 
crowder bars IS, pull the cut and loosened plants and 
cause the same to be forced between the high-speed cyl- 
inders 23. The teeth 28 of the cylinders grab the plants 
fed thereto and without too much initial breakage of the 
plants, force the plants against the stationary teeth 29 of 
the concave. Due to the close engagement of the cyl- 
inder teeth with the teeth and mounting bar 30 of the 
concave, practically nothing gets past the concave with- 
out being well cut, split, and broken up, or well shredded. 
Due to the momentum given to the shredded pieces by 
the shredding cylinders, such pieces are then scattered 
over the ground in condition for quick decomposition. 

Since the heaviest portions of the plants naturally pass 
near the lower plate 20 and the adjacent portions of the 
cylinder units and concave, the lower rows of teeth there- 
of are closer together than further up, as shown. 

The crowder bars 18 tend to crowd all stalks onto 
roller 15. Since this roller runs close to the lower por- 
tions of the shredder cylinders and concave, it helps pinch 
the stalks for shredding; and being yieldably mounted, 
allows the larger stalks to pass between the rollers and 
cylinders with nearly the same pressure as is exerted on 
the smaller stalks. 

In the modification shown in Figs. 9 and 10, the gen- 
eral assembly and arrangement of parts is the same as 
above described. 

In this modification, however, the pull-up roller 15c 
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is somewhat shorter than roller 15, and projecting ahead 
of said roller 15a in symmetrical and cooperating relation 
therewith is a pair of forwardly projecting rollers 57, dis- 
posed in close transversely spaced relation. These rollers 
are of rough-surfaced yieldable rubber, and are shaped 
with a convergence to their forward end, or are of torpe- 
do-nose or generally conical form, so as to leave a wedge- 
shaped space 58 therebetween, as shown in Fig- 9. The 
crowder bars 18a, which are secured to the side frame 
beams 6 of the implement, terminate at the tips of the 
rollers 57, so as to deflect all the stalks into said wedge- 
shaped space 58. 

Rollers 57 at their rear end are close to roller 15a, and 
at the top are intermediate the center and the top of said 
roller 15a, as shown in Fig. 10. 

The rollers 57 are mounted and driven in coordinated 
relation with roller 15c, so that the rollers 57 turn away 
from each other at the top, as indicated, by suitable means. 
As here shown, such means comprises horizontal shafts 
59 projecting Tearwardly from rollers 57 alongside roller 
15a and under the driven shaft 16 thereof. Shafts 59 are 
journaled in bearing members 60 depending from the plat- 
form 20 which supports the shredding mechanism, and in 
a transverse gear box 61 secured to and disposed under 
said platform. 

Journaled in the gear box is a transverse shaft 62 driven 
in the same direction as roller shaft 16 by a chain drive 
unit 63. Bevel gear units 64 in the gear box between 
shaft 62 and shafts 59 drive the latter in the desired op- 
posed direction; the gearing and chain drive being ar- 
ranged so that the roller 15a and rollers 57 will turn 
at the same speed. 

By reason of the specific roller arrangement defined, a 
very efficient stalk-pulling action is obtained, particu- 
larly in down cotton or other crops, since the stalks will 
be gripped in the three-way or triangular trap formed 
between the three coordinated rollers, and the plants will 
be positively pulled up. These rollers, therefore, to- 
gether with the plant-top feeding spiders and shredding 
cylinders, form a combination by which plants will be 
both pulled and shredded in a very efficient manner. 

From the foregoing description it will be readily seen 
that there has been produced such a device as substan- 
tially fulfills the objects of the invention, as set forth 
herein. 

While this specification sets forth in detail the present 
and preferred construction of the device, still in practice 
such deviations from such detail may be resorted to as 
do not form a departure from the spirit of the invention, 
as defined by the appended claims. 

Having thus described the invention, the following is 
claimed as new and useful, and upon which Letters 
Patent are desired: 

1. A plant pulling and shredding implement compris- 
ing a frame adapted to be pulled along a field over a 
row of plants to be pulled, a blade below and supported 
by the frame to cut through the roots of the plants, a 
pair of cooperating shredding cylinders upstanding from 
the frame rearwardly of the blade in position to receive 
cut plants therebetween and arranged to be driven so that 
their adjacent sides turn rearwardly* the cylinders in- 
cluding rows of radial teeth to engage and feed the plants 
rearwardly, a relatively stationary concave upstanding 
from the frame rearwardly of the cylinders in a trans- 
verse plane centrally therebetween and including for- 
wardly projecting teeth to cooperate in plant shredding 
relation with the cylinder teeth; a transverse plate on 
the frame directly below the cylinders, a rough surfaced 
roller disposed in a transverse plane between the cylinders 
and recessed into the, front of the plate with its top ad- 
jacent the level of the plate, means to guide the plants 
as cut by the blade toward the roller for engagement 
thereby, and means to drive the roller so that its forward 
side moves upwardly. 
75 2. A structure as in claim 1, in which the frame in- 
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eludes transversely spaced side beams and the plant guide 
means includes crowder bars secured against the beams 
above and rearwardly of the blade and extending thence 
in rearwardly converging relation to a termination ad- 
jacent the forward side of the roller at the ends thereof. 5 

3. A structure as in claim 1, including a shaft for the 
roller, and downwardly yieldable bearings in which the 
shaft is journaled. 

4. A plant pulling and shredding implement compris- 
ing a frame adapted to be pulled along a field over a row 10 
of plants to be pulled, a blade below and supported by 
the frame to cut through the roots of the plants, a plant 
shredding mechanism mounted on the frame rearwardly 

of and above the blade, and means mounted on the im- 
plement in position between the blade and the shredding 15 
mechanism to pull stalks of the cut plants and direct the 
same toward said mechanism; said means comprising a 
transverse friction roller, a pair of longitudinally disposed 
yieldable rollers extending forwardly from the transverse 
roller in close relation thereto and to each other, said 20 
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pair of rollers being of generally conical form with their 
apices facing forwardly, and means to drive all said 
rollers in unison and so that the upper face of the trans- 
verse roller turns rearwardly and the pair of rollers turn 
away from each other at the top; the top level of the 
transverse roller being adjacent but above that of the 
yieldable rollers at their rear end. 
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SPECIFICATION 

An apparatus for picking up, cutting off and 
optionally conveying of stalked crops, in 
5 particular maize, grown in rows 

The invention relates to an apparatus for pick- 
ing up, cutting off and conveying of stalked 
crops, in particular maize, grown in a plurality 

1 0 of rows, to the infeed means of a harvesting 
machine such as a maize chopper, comprising 
two driven pick-up wheels of upright axes of 
rotation arranged side by side in driving direc- 
tion and provided on their peripheries with 

1 5 projections, with one guide means and one 
cutting means associated to each pick-up 
wheel, said guide means being guided along 
a part of the periphery of the pick-up wheel at 
a distance which is small as compared to the 

20 diameter of the pick-up wheel and each guide 
means being provided with an associated cut- 
ting means in the range between guide means 
and pick-up wheel swept by the projections. 
An apparatus for harvesting maize attacha- 

25 ble to the cutter of a harvester combine or any 
other type of harvesting machine for grain is 
known. This apparatus grips the maize plants 
of one of a number of rows by means of tines 
arranged on the periphery of a wheel disk 

30 while they are cut off by the cutter of the 
harvesting machine and guides them along a 
guide means, with the conveying means 
changing from the longitudinal to the trans- 
verse direction in which the plants are con- 

35 veyed to a conveyor screw positioned trans- 
versely to the driving direction of the harvest- 
ing machine. This apparatus is suitable for 
taking up the plants of one row only, so that 
the capacity of a large harvesting machine is 

40 not adequately utilised. This apparatus is driv- 
en in an elaborate and fail-prone manner by 
means of a belt drive across the front face of 
the harvesting machine and tapped from its 
drive. (German Auslegeschrift No. 1 226 

45 351). 

A similar apparatus, for harvesting turnip 
greens, is object of German Offenlegungs- 
schrift No. 2 553 030. This apparatus con- 
sists of a drum provided on its periphery with 

50 projections and driven clockwise around an 
essentially upright axis, said drum preferably 
consisting of two chain wheels between which 
an elastic holding ring is attached and cooper- 
ating with a guide surface surrounding it at 

55 close distance around approximately half of its 
circumference, with the guide surface and 
circumference of the drum extending up to 
the inlet opening of a chopper blower. 

German Utility Model No. 1 998 716 de- 

60 scribes a pick-up apparatus having two intake 
belts gripping the cut-off plants and guiding 
them to the pre-press rolls. On the front ends, 
pick-up drums rotating in opposite directions 
around upright axes of rotation and provided 

65 on their surfaces with fingers are arranged, 



while on the bottom side of the drum, equal- 
sized and overlapping follower cutting disks 
rotate. This arrangement is of great length, 
which is a disadvantage. Two- or multiple-row 

70 pick up apparatus of this type would be very 
complex. The use of belts or chains is imprac- 
tical because of the hazard of breakage and 
the accompanying, usually major damage to 
the harvesting machine. 

75 Moreover, the driving speed and running 
speed of the belts or chains have to be 
adapted to one another if breakdowns, partic- 
ularly those due to jamming, are to be avoid- 
ed. 

80 Further known is a number of two- or 

multiple-row pick-up apparatus, but these for 
the most part include cooperating loop belts 
or chains. A multiple-row pick-up apparatus 
for stalked crops grown in rows is described 
85 in German Offen leg ungssch rift No 2 210 635 
and provides for the use of infeed belts which 
clamp the plants fast and convey them along 
a guide wall. An infeed wall is associated to 
each row of plants and rotating cutting disks 
90 cooperating either with stationary counter- 
knives or with equal-sized, frictionally overlap- 
ping and thus following cutting disks are 
arranged on the ends of the infeed wall in 
driving direction. The plants are transferred 
95 from the rear ends of the belts to the pre- 
pressing rolls of the harvesting machine. 
Holding of the plants in the infeed belt causes 
trouble if the stalks of the plants are of 
varying thickness. Transferring of the plants to 

1 00 the pre-pressing rolls is also done inaccu- 
rately, so that improper gripping of the plants 
will cause breakdowns or loss of plants in this 
case, as well. 

In order to avoid the drawbacks of chain 

105 and belt infeeds, particularly because of the 
hazard of breakage of the chains or belts, 
attempts have been made to employ known, 
upright infeed rolls for two-row harvesting 
machines, such as they are described in Aus- 

1 10 trian Patent Specification No. 320 331. These 
implements are very elaborate, mainly due to 
the double provision of the pick-up apparatus 
and the optionally also doubly provided 
chopping means. Moreover, the considerably 

1 1 5 increasing expenditure makes it impractical to 
harvest more than two rows of crops simulta- 
neously with this type of apparatus. 

It is the object of the invention to avoid 
these disadvantages and to provide a pick-up 

1 20 apparatus which, at short and simple con- 
struction and under exclusive use of continu- 
ous pick-up organs, will harvest two or more 
rows of stalked plants, gather them to a 
stream and transfer them to the infeed means 

125 or conveying means of a harvesting machine, 
in particular a maize chopper. At the same 
time, mainly rotable construction elements are 
to be used and loops, belts or the like, which 
are essentially more fail-prone, are to be 

130 avoided. 
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This is achieved in an apparatus of the type 
initially mentioned by staggering the adjacent 
pick-up means in relation to one another in 
axial direction and by intermeshing them 
5 partly overlapping one another and by guiding 
the guide means of each pick-up means over 
an angle range of particularly at least 60 to 
90°. 

An advantageous arrangement of the pick- 
10 up wheels staggered in relation to one another 
in axial direction is achieved by providing for 
the axes of rotation of the pick-up wheel to be 
inclined in driving direction, which facilitates 
the picking up and lifting up of the crop. 
1 5 It may be of advantage to provide the pick- 
up wheels along their axes with wheel disks of 
varying diameters, with the wheel disks of 
larger diameter positioned underneath when 
the plant stalks are introduced into the infeed 
20 means arranged behind at a wider angle in 
relation to the ground and the wheel disks 
positioned on top when the plant stalks are 
introduced at a steeper angle in relation to the 
ground. 

25 It is of advantage when each pick-up wheel, 
in particular each pair of intermeshing pick-up 
wheels, is covered over a part of its surface by 
a dumping table preferably merging in driving 
direction in a projectingly tapering stalk or 

30 row divider covering the front face of the pick- 
up wheels. This provides a supporting surface 
for the plants and effects the division of the 
standing plant stalks in front of the pick-up 
wheels. 

35 The drive is simplified by individually driv- 
ing the pick-up wheels axially staggered in 
relation to one another by means of a low- 
positioned drive, preferably via identically ro- 
tating infeed organs of a rearwardly positioned 

40 infeed means of a harvesting machine. 

For careful gripping of the plant stalks, it is 
practical to provide the pick-up wheels stag- 
gered in relation to one another in driving 
direction along their outer peripheries with 

45 radial tines or the like which are bent or 

angled counter to the rotating direction, with 
the associated projections, tines or the like of 
different wheel planes of each pick-up wheel 
preferably being arranged in axial direction 

50 one above the other. 

As the thickness of the plant stalks to be 
harvested may strongly vary and all the plant 
stalks are to be held fast, it is favourable to 
provide, between adjacent wheel planes of the 

55 pick-up wheels staggered in relation to one 
another in driving direction, at least one each, 
optionally following, elastic, resilient clamping 
body, in particular hollow body, which essen- 
tially surrounds the axis of rotation and prefer- 

60 ably extends into the range of the projections, 
tines or the like. 

In order to avoid entraining of plants or 
plant parts by the pick-up wheel and a result- 
ing entangling of the plants, stripping means 

65 are associated to the pick-up wheels, the 



stripping means extending into the central 
plane between pairs of intermeshing pick-up 
wheels and starting out from points positioned 
in driving direction in front of the axis of 

70 rotation and optionally within the circle of 
circumference of the roots of the tines or the 
like up to a point positioned behind the axis 
of rotation and within the circle of circumfer- 
ence of the tips of the tines or the like and 

75 between the adjacent wheel planes of each 
pick-up wheel. 

For gathering the plants or adjacent rows, it 
is particularly advantageous to provide for the 
guide means of each pick-up wheel to be 

80 guided behind the plane of the axis of rotation 
of the pick-up wheel positioned essentially 
vertically in relation to the driving direction 
over a quarter at the most of the wheel 
circumference of the pick-up wheel and op- 

85 tionally extend in the direction of the infeed 
means of a harvesting machine. 

In order to keep the harvested plants up- 
right while conveying them to the conveying 
means positioned behind, the guide means of 

90 each pick-up wheel is arranged essentially 
vertically. 

It has proven advantageous to form the 
guide means of each pick-up wheel as a 
closed surface, as this largely prevents jamm- 
95 ing. 

In order to combine a favourable diameter 
of the pick-up wheel with an advantageous 
adaptation to the prevailing distances between 
the rows, it is practical to guide the guide 

1 00 means from a point on the circumference of 
the pick-up wheel in front of the axial plane of 
the pick-up wheel positioned essentially verti- 
cally to the driving direction along the circum- 
ference of the pick-up wheel. 

105 An improved introduction of the plant stalks 
between the projections, tines or the like of 
the pick-up wheels is achieved by providing 
the guide means with at least one elastic 
guide element in the circumferential range of 

110 the associated pick-up wheel, said elastic 
guide element at least partly crossing the 
circumferential range and at least partly ex- 
tending counter to the driving direction. 
To assure a simple construction, the guide 

115 means can have the form of a row- or stalk 
divider taperingly extending in driving direc- 
tion. 

A favourable cutting angle is achieved by 
providing for the cutting means associated to 

1 20 each pick-up wheel to consist of rotating 
knife- or cutting disks, with the knife disks 
which are preferably of larger diameter than 
the remaining cutting disks being arranged on 
the axis of rotation of the associated pick-up 

1 25 wheel. 

It is of advantage to associate cutting disks 
of larger diameter within the range of the 
guide means to cutting disks of smaller diam- 
eter, said cutting disks of smaller diameter 

1 30 being rotatably positioned around an axis sta- 
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tionarily fixed to the apparatus body and over- 
lapping, preferably engagingly, the cutting 
disk of larger diameter. 

A particularly favourable embodiment of a 

5 cutting means which is of particular simplicity 
consists of a cutting knife fixed within the 
range of the guide means and having a cut- 
ting edge positioned obliquely in relation to 
the driving direction, said cutting means being 

10 slidable and lockable in driving direction, and 
at least one pressure stirrup at least partly 
overlapping the cutting range of the knife. 
This arrangement makes it possible to select 
the most favourable cutting position even at 

1 5 adjustable row width. 

Depending upon the infeed means of the 
harvesting machine, it may be of advantage to 
arrange the adjacent pick-up wheels with their 
axes of rotation inclined toward one another, 

20 with their geometrical axes intersecting or 
crossing one another above or below the pick- 
up wheels. The position of the pick-up wheels, 
in particularly in relation to one another, es- 
sentially predetermines the position of the 

25 crop in conveying and in transfer, so that the 
selection of a suitable inclination of the stream 
of crop favourably influences the course of 
same, with good results in regard to through- 
put and mechanical efficiency. 

30 For adjustment of the apparatus to various 
widths of the rows in which the crops are 
grown, it is of particular advantage to arrange 
each pick-up wheel together with the associ- 
ated guide means and the associated cutting 

35 means spacially laterally and/or longitudinally 
adjustable in relation to the adjacent pick-up 
wheel and/or each associated guide means 
spacially adjustable and lockable in at least 
two positions in relation to the pick-up wheel. 

40 For adjustment of the pick-up wheel to 
various row widths and/or stalk thicknesses, 
it is of advantage to provide for each pick-up 
wheel to be pivotable and lockable with its 
axis of rotation around a point of rotation 

45 which is positioned behind the axis of rotation 
in relation to the driving direction and prefera- 
bly coincides with a next-lying, upright driving 
shaft, or around a point of rotation which is 
positioned in front of the axis of rotation in 

50 relation to the driving direction. 

For better adaptation of the pick-up apparat- 
us to different infeed means of harvesting 
machines, it is of advantage to arrange the 
adjacent pick-up wheels in front of a convey- 

55 ing means consisting of uprightly arranged 
pick-up drums and/or an endless belt rotating 
around upright axes of rotation and/or a 
conveyor screw arranged transversely to the 
driving direction. 

60 For a proper transfer of the plant stalks 
from the pick-up wheels to the infeed means 
arranged behind or to the conveying means, it 
is of particular advantage when the adjacent 
pick-up wheels at least partly overlap with at 

65 least their projections, tines or the like, parts. 



preferably the intermeshing parts of uprightly 
arranged pick-up drums of the infeed means 
arranged behind. 

When using the apparatus according to the 

70 invention in a maize harvesting machine with 
essentially vertical infeed rolls, it is of advan- 
tage that the axial extension of the adjacent 
pick-up wheels be less than the axial height of 
the pick-up drum or the infeed rolls together 

75 with the cover of the conveying means ar- 
ranged behind, so as to form a dumping 
table. 

The invention is described in the following 
by means of various embodiments under ref- 
80 erence to the accompanying drawings. 

Figure 1 shows a partly sectional, partly 
diagrammatic side elevation of the embodi- 
ment according to the invention of the appa- 
ratus; 

85 Figure 2 is a plan view of the apparatus 
according to Fig. 1; 

Figure 3 a slightly modified embodiment of 
the apparatus according to the invention in 
enlarged scale in section through the common 
90 wheel axis plane along line Ill-Ill in Fig. 4; 
Figure 4 a section along line IV— IV in Fig. 

3; 

Figure 5 a different embodiment of the 
apparatus according to the invention diagram- 
95 matically in side elevation, partly in section; 
Figure 6 the embodiment according to Fig. 
5 in plan view and partly in section; 

Figure 7 a further embodiment of the appa- 
ratus according to the invention in elevational 
1 00 side view; 

Figure 8 the embodiment according to Fig. 
7 in plan view and partly in section; 

Figure 9 another embodiment of the appa- 
ratus according to the invention in side eleva- 
105 tion, partly in section and 

Figures 10 and 1 1 two embodiments of the 
apparatus according to the invention with fur- 
ther conveying elements in plan view. 

Fig. 1 and 2 show an apparatus according 
1 1 0 to the invention attached to the front face of a 
maize chopper. The apparatus is provided 
with two pick-up wheels 1 , 2 driven in oppo- 
site directions and intermeshing and overlap- 
ping one another, having tines 10 bent coun- 
1 1 5 ter to the rotating direction, the respective 
associated guide means 3, 4 and the cutting 
means 8, 9 associated to each pick-up wheel 
1 , 2; the drive is effected by means of a chain 
drive from below, from the infeed means of 
1 20 the maize chopper. The pick-up wheels are 
cased in by a cover which merges in driving 
direction F into a central stalk divider 1 7. The 
guide means 3, 4 is formed as part of the 
respective stalk divider 28, 28'. The pick-up 
125 wheels 1, 2 are positioned rotatably around 
axes of rotation 11,12 which are parallel in 
relation to one another and inclined in the 
driving direction F and provided with three 
each wheel disks 13, 14, 15 consisting of the 
1 30 tines 1 0 and attached to the pick-up wheel 
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shaft, with a following cutting disk 29, 29' 
attached below the wheel disks in the range 
between pick-up wheel 1, 2 and guide means 

3, 4, said cutting disk cooperating with a 
5 further cutting disk 30, 30' rotatably posi- 
tioned within the range of the associated 
guide means 3, 4 around an axis parallel to 
the axis of the pick-up wheel and made to 
follow by means of frictional engagement with 

10 the cutting disk 29, 29'. For this purpose, the 
cutting disks 30, 30' are pressed by means of 
pressure springs against the cutting disks 29, 
29'. The axis of rotation of the cutting disks 
29, 29', 30, 30' are all positioned in one 

1 5 plane A-A. 

The guide means 3, 4 is guided along a 
small part, preferably about one sixth to one 
quarter, of the circumference of each pick-up 
wheel counting from axis A on, with a slight 

20 distance 7 remaining between the circumfer- 
ence 5, 6 of the pick-up wheel 1 , 2 and the 
guide means 3, 4. The guide means 3, 4 is 
provided with a vertical wall extending in 
driving direction. Rearward, the guide means 

25 3, 4 extends up to the immediate range of the 
infeed means of the maize chopper. 

In the embodiment according to Fig. 3 and 

4, the pick-up wheels 1 , 2 driven in opposite 
directions are provided with tines 10 extend- 

30 ing in radial direction and bent back on their 
ends counter to the rotating direction X and Y, 
respectively, with associated tines of various 
wheel levels or wheel disks arranged in axial 
direction precisely one above the other, i.e. 

35 aligned. In this embodiment, two wheel disks 
44, 44', 45, 45' are arranged one above the 
other, between them stripping means 22, 
22', 23, 23' are attached and extending from 
the points of attachment 24, 24' in front of 

40 the pick-up wheels 1 , 2 up to a point of 

attachment 25 positioned in the central plane 
XI between the pick-up wheels 1 , 2 and 
behind these in driving direction F. 
The associated guide means 3, 4 is guided 

45 from a range 26, 26' in front of the plane of 
the wheel axis along the pick-up wheels 1 , 2 
and ends in the immediate range of the pick- 
up drums 37, 37' of the conveying means of 
the pick-up apparatus or the infeed means of 

50 the maize chopper. The pick-up drums are 
positioned with their axes of rotation as paral- 
lel as possible in relation to those of the pick- 
up wheels 1 , 2, as this simplifies the drive via 
the chain drive 18 (Fig. 1) from the obliquely 

55 opposite pick-up drums. The pick-up drums 
37, 37' are provided over a portion of their 
extension in radial direction with intermeshing 
or overlapping elements 40 which are over- 
lapped by the tines 1 0 of the respective 

60 associated pick-up wheel 1 , 2, which allows 
for a particularly firm gripping of the plant 
stalks. 

An elastic guide element 27, 27' extends 
from a point or a spot 26, 26' on the guide 
65 means 3, 4 rearward in driving direction and 



tapers backwards crossing the operational 
range of the tines 10. The large cutting disks 
29, 29' of the cutting means, which are of 
approximately the diameter of the tine circles 
70 10 of the pick-up wheels 1, 2, engage the 
smaller cutting disks 30, 30', the smaller 
cutting disks 30, 30' being pressed against 
the larger cutting disks 29, 29' by means of 
spring force (Fig. 3). 
75 Adjustment of the row width can be 

achieved by pivoting the pick-up wheels 1 , 2 
together with the guide means 3, 4 and the 
cutting means 8, 9 around the respective, 
closest-lying axes of rotation 33, 33' of the 
80 pick-up drums 37, 37' arranged behind or 
around the axes of rotation 33, 33' of the 
obliquely opposite pick-up drums 37, 37', in 
which case the effective chain length can be 
changed by means of a known chain tension 
85 adjuster not shown. 

A further possibility for adjustment consists 
in forming the pick-upwheels 1, 2 pivotable in 
relation to one another around a point posi- 
tioned in front of the axes of rotation 11, 12, 
90 for instance 35 (Fig. 4). 

Fig. 5 and 6 show a further embodiment in 
which the pick-up wheels 1 , 2 are provided 
with coaxial wheel disks 13, 14, 15 which 
are arranged one above the other in relation 
95 to the axis of rotation 11,12 and whose 
diameter increases from the top to the bot- 
tom, so that plant stalks of strongly inclined 
position can be introduced into the infeed 
means of a maize chopper arranged behind. 

100 The associated guide means 3, 4 is situated 
in this case within the range of the circumfer- 
ence 5, 6 of the respective pick-up wheel 1, 2 
at approximately equal distance 7. (Fig. 5). 
A further embodiment of the invention is 

105 represented in Fig, 7 and 8; this embodiment 
differs from the one previously described in 
that elastic clamping bodies 21, 21' resulting 
in a firm gripping of the plant stalks of 
different thickness are provided between adja- 

1 10 cent wheel disks 44, 44', 45, 45' of the pick- 
up wheels 1, 2. In this embodiment, the 
cutting means 8, 9 is also of different con- 
struction and consists of cutting knives 31, 
3V ridigly attached between guide means 3, 

115 4 and pick-up wheels 1 , 2 and cooperating 
with cutting disks 29, 29', the cutting edges 
53, 53' of the cutting knives 31, 31' being 
arranged obliquely in relation to the driving 
direction F and their cutting range being 

1 20 partly overlapped by one each pressure stirrup 
32, 32'. The cutting knives 31, 31' are 
further provided with elongated holes which 
are penetrated by screws or the like 54 by 
means of which the cutting knives 31 , 31 ' 

1 25 are attached to a bracket in the guide means 
3, 4. Due to the provision of the elongated 
holes, the cutting knife 31, 3V is slidable and 
lockable within a range in driving direction F. 
The guide means 3, 4 is positioned close to 

1 30 the infeed means of a maize chopper so that 
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the pre-pressing rolls 41, which are rotatably 
positioned around axes of rotation of essen- 
tially horizontal situation, come tightly against 
the periphery 5, 6 of the pick-up wheels 1, 2. 
5 The arrangement of the pick-up wheels 1, 2 
which is shown in Fig. 9, with the geometrical 
axes 11, 1 2 of the wheels intersecting above 
same, allows the lifting up of the plant stalks 
and their conveying to an infeed means posi- 

10 tioned at a higher level. The cutting disks 29, 
29' or their associated cutting knives 30, 30' 
retain their position in this, while the pick-up 
wheels 1 , 2 rotate either towards each other 
or away from each other, depending upon the 

1 5 position of their axes, which is made possible 
by means of universal couplings 11', 12'. 

Fig. 10 and 1 1 show embodiments having 
conveying means consisting for instance of a 
transverse conveyor belt 38 (Fig. 10) or a 

20 transverse conveyor screw 39 (Fig. 1 1) and 
being arranged at a slight distance behind the 
pick-up wheels 1, 2. In this case, the drive of 
the pick-up wheels 1, 2 is tapped from the 
conveyor means. These figures also show, in 

25 a general manner, the adjustability of the row 
width which is achieved by forming the pick- 
up wheels 1 , 2 together with their guide 
means 3, 4 and their cutting means 8, 9 or at 
least part thereof laterally slidable or pivot- 

30 able. The row dividers between pairs of inter- 
meshing pick-up wheels 1, 2, V, 2' are also 
provided divided in this case. 

The invention is not limited in its applica- 
tion to maize choppers having vertical or 

35 horizontal infeed means or pre-pressing rolls 
or to maize picking implements, but can also 
be used for any other, similar type of agricul- 
tural implement. 

The invention is not limited to the disclo- 

40 sure of the specification and/or the claims, 
within the scope and without departing from 
the spirit of the invention, changes and mod- 
ifications are possible. 

45 CLAIMS 

1 . An apparatus for picking up, cutting off 
and conveying stalked crops grown in a plu- 
rality of rows, to the infeed means of a 
harvesting machine the apparatus comprising 

50 two driven pick-up wheels of upright axes of 
rotation arranged side by side in driving direc- 
tion and provided on their peripheries with 
projections, with one guide means and one 
cutting means associated to each pick-up 

55 wheel, said guide means being guided along 
a part of the periphery of the pick-up wheel at 
a distance which is small as compared to the 
diameter of the pick-up wheel and each guide 
means being provided with an associated cut- 

60 ting means in the range betwen guide means 
and pick-up wheel swept by the projections, 
wherein the adjacent pick-up wheels are stag- 
gered in relation to one another in axial direc- 
tion and intermesh partly over-lapping one 

65 another and that the guide means of each 



pick-up wheel is guided over an angle range 
of 60° to 90°. 

2. An apparatus according to claim 1 , 
wherein the pick-up wheels staggered in rela- 

70 tion to one another in axial direction are 
inclined with their axes of rotation in driving 
direction. 

3. An apparatus according to claim 1 or 
2, wherein the pick-up wheels are provided 

75 with wheel disks of varying diameters along 
their axes, the wheel disks of larger diameter 
being positioned underneath when the plant 
stalks are introduced into the infeed means 
arranged behind at a wider angle in relation to 

80 the ground and the wheel disks positioned on 
top when the plant stalks are introduced at a 
steeper angle in relation to the ground. 

4. An apparatus according to any one of 
the claims 1 to 3, wherein the pick-up wheels 

85 staggered in relation to one another in driving 
direction are individually driven by means of a 
low-positioned drive, preferably via identically 
rotating infeed organs of a rearwardly posi- 
tioned infeed means of a harvesting machine. 

90 5. An apparatus according to any one of 
the claims 1 to 4, wherein the pick-up wheels 
staggered in relation to one another in driving 
direction are provided on their outer peripher- 
ies with radial tines or the like bent or angled 

95 counter to the rotating direction, with the 
projections, tines or the like of different wheel 
planes of each pick-up wheel preferably being 
arranged in axial direction one above the 
other. 

100 6. An apparatus according to claim 5, 

wherein between adjacent wheel planes of the 
pick-up wheels staggered in relation to one 
another in driving direction, at least one each, 
optionally following, clamping body, in parti- 

105 cular hollow body, per pick-up wheel is ar- 
ranged, said body being elastic and resilient 
and essentially surrounding the axis of rota- 
tion and preferably extending into the range 
of the projections, tines or the like. 

110 7. An apparatus according to any one of 
the claims 1 to 6, wherein stripping means 
are associated to the pick-up wheels, said 
stripping means extending into the central 
plane between pairs of intermeshing pick-up 

1 1 5 wheels and starting out from points positioned 
in driving direction in front of the axis of 
rotation and optionally within the circle of 
circumference of the roots of the tines or the 
like up to a point positioned behind the axis 

1 20 of rotation and within the range of the circle 
of circumference of the tips of the tines or the 
like and between the adjacent wheel planes of 
each pick-up wheel. 

8. An apparatus according to any one of 

125 the claims 1 to 7, wherein the guide means is 
situated behind the plane of the axis of rota- 
tion of the pick-up wheel positioned essential- 
ly vertically in relation to the driving direction 
over a quarter at the most of the wheel 

1 30 circumference of the pick-up wheel and is 
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optionally extended in the direction of the 
rearwardly positioned infeed means of a har- 
vesting machine. 

9. An apparatus according to any one of 

5 the claims 1 to 8, wherein the guide means is 
provided with at least one elastic guide ele- 
ment in the circumferential range of the asso- 
ciated pick-up wheel, said elastic element at 
least partly crossing the circumferential range 
10 and at least partly extending counter to the 
driving direction. 

10. An apparatus according to any one of 
the claims 1 to 9, wherein the adjacent pick- 
up wheels are arranged with their axes of 

15 rotation inclined toward one another, with 
their geometrical axes intersecting or crossing 
one another above or below the pick-up 
means. 

11. An apparatus according to any one of 
20 the claims 1 to 1 0, wherein the adjacent pick- 
up wheels together with said guide means 
and said cutting means are spacially laterally 
and/or longitudinally adjustable in relation to 
the adjacent pick-up wheel and/or each asso- 

25 ciated guide means is spacially adjustable and 
lockable in at least two positions in relation to 
the pick-up wheels. 

1 2. An apparatus according to any one of 
the claims 1 to 1 1, wherein the adjacent pick- 

30 up wheels are pivotable and lockable with 
their axes of rotation around points of rotation 
which are positioned behind the axes of rota- 
tion in relation to the driving direction and 
preferably coincide with next-lying, upright 

35 driving shafts. 

1 3. An apparatus according to any one of 
claims 1 to 1 2, wherein the adjacent pick-up 
wheels are arranged in front of a conveying 
means respectively consisting of uprightly ar- 

40 ranged pick-up drums and/or an endless belt 
rotating around upright axes of rotation an- 
d/or a conveyor screw arranged transversely 
to the driving direction. 

14. An apparatus according to any one of 
45 the claims 1 to 1 3, wherein the adjacent pick- 
up wheels at least partly overlap at least with 
their projections, tines or the like, parts, pref- 
erably the intermeshing parts of uprightly ar- 
ranged pick-up drums of the rearwardly ar- 

50 ranged infeed means. 

15. An apparatus according to any one of 
the claims 1 to 1 4, wherein the adjacent pick- 
up wheels are of an axial extension which is 
less than the corresponding axial height of the 

55 pick-up drum or of the infeed rolls together 
with the cover of the rearwardly arranged 
conveying means. 

16. An apparatus according to any one of 
the claims 1 to 1 5, wherein the adjacent pick- 

60 up wheels are provided with a cutting means 
consisting of rotating cutting disks, with cut- 
ting disks of larger diameter being arranged 
on the axes of rotation of said pick-up means 
and cutting disks of smaller diameter being 

65 arranged within the range of the guide means 



and positioned rotatably around a stationary 
axis on the apparatus body and engagingly 
overlapping the cutting disk of larger diame- 
ter. 

70 1 7. An apparatus according to any one of 
the claims 1 to 16, wherein the adjacent pick- 
up wheels are provided with a cutting means 
consisting of a cutting knife fixed within the 
range of the guide means and having a cut- 

75 ting edge positioned obliquely in relation to 
the driving direction, with at least one pres- 
sure stirrup at least partly overlapping the 
cutting range of the knife being associated to 
the knife. 

80 18. An apparatus as hereinbefore de- 
scribed with reference to the accompanying 
drawings. 

Printed for Her Majesty's Stationery Office 

by Burgess & Son (Abingdon) Ltd. — 1 979. 

Published at The Patent Office. 25 Southampton Buildings. 

London, WC2A 1 AY, from which copies may be obtained. 
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